Clinical application of phosphoenolpyruvate (PEP) to autologous transfusion of patients with open heart surgery.
Patients undergoing surgery for cardiac valve replacement were autologously transfused after their cryopreserved blood was treated with phosphoenolpyruvate. Five patients received red cells treated on the day of operation with a solution containing phosphoenolpyruvate, the other 6 serving as a control group. None of the patients received homologous blood. The treated red cells had a normal adenosine triphosphate concentration; in the control group a 10% decrease was noted. The 2,3-bisphosphoglycerate concentration was 211% of normal in red cells of the treated group and 69% of normal in the control group. The P50 values (mmHg) were 31.1 +/- 3.5 (treated), 20.3 +/- 1.7 (untreated), and 26.1 +/- 0.6 (fresh, not cryopreserved), respectively. Both the 2,3-bisphosphoglycerate and P50 values of the circulating blood were significantly (p < 0.02) increased in the patients receiving treated red cells. The increase in the 2,3-bisphosphoglycerate and P50 remained for 6 hours after transfusion at which time the levels of the 2,3-bisphosphoglycerate were 14.5 +/- 2.2 mumol/gHb (treated group) and 10.5 +/- 0.8 mumol/gHb (control group). Those of P50 were 28.1 +/- 1.5 mmHg (treated group) and 25.9 +/- 0.9 mmHg (control group). The adenosine triphosphate levels were not significantly different. The postoperative values of pH and hematocrit did not differ between the two groups. It was estimated that the oxygen delivery capacity in the circulating blood was about 30% higher in the patients receiving phosphoenolpyruvate treated blood than in those receiving untreated blood.